Traditionally, morphologists have used topography to infer homology, and positional information has provided satisfactory solutions to many issues of homology (Remane, 1952; Hennig, 1966; Patterson, 1982; Scholtz, 2005; Britz & Johnson, 2011). However, at the cellular level homology may be thought of as cell fate. That is, a similar, ordered expression of regulatory proteins resulting in the final identity of a cell or group of cells is very likely to indicate homology, although two or more homologous structures may not exhibit the same ordered expression of regulatory proteins (e.g., see Peel et al., 2005). To a first approximation, morphologists may choose to use an ordered aspect within a developmental construct to determine homology. By studying the order in which structures appear and how structures change during development, a model can be outlined for how the morphology of a structure is patterned. The addition of serially homologous somites to the body of arthropods and the addition of serially homologous segments to the limb of crustaceans illustrate the strength of patterning models.
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The order in which post-embryonic somites are added to the body of arthropods is an example of a simple patterning model, and in this case homology can be reduced to position. On the arthropod body, somites are added anteriorly from the posterior or anal somite ( fig. 1A ), resulting in a simple linear progression of somites in which the developmentally youngest somite is always adjacent to the anal somite, and developmentally older somites are always anterior to one another (Ferrari et al., 2010) . If the bodies of two or more arthropods with differing numbers of somites are aligned beginning at the anterior end of each animal, each linear series of somites can be indicated numerically by the simple progression, 1 to n. From this anterior alignment, homologous somites can be deduced simply from their number ( fig. 1A, B) . For somites then, position is homology. However, homology of the anal somite cannot be deduced from its numerical identity because the number of somites anterior to it in the linear series differs. In contrast, the addition of segments to the limbs of crustaceans is an example of a complex model of patterning. The order in which limb segments are added during post-embryonic development is complicated because limb segments may be added from several points, and the additions may be either simple or more intricate ( fig. 1C) . Segments of the protopod are added at the point where the limb attaches to its somite (Ferrari & Dahms, 2007) . As a result, the developmentally youngest segment of the protopod is always adjacent to the body and the developmentally oldest segment of the protopod is always adjacent to the rami. Segments of the protopod then appear as a simple linear progression, like somites on the arthropod body.
